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: Jorg HAUPTMANN et al. 

: Not Yet assigned (National Stage of PCT/DE99/03385) 

: Concurrently Herewith (International Filing Date October 21, 1999) 

: CIRCUIT ARRANGEMENT FOR ELECTRONICALLY GENERATING 
A RINGING IMPEDANCE 

PRELIMINARY AMENDMENT 

Commissioner of Patents and Trademarks 
Washington, DC 20231 

Sir: 

Enclosed please find a copy of the International Preliminary Examination Report - 
Form PCT/IPEA/409 (hereinafter "Report") which was drawn on the originally filed 
description and drawings, and claims 1-13 as filed on October 21, 1999, and includes as an 
Annex amended page 1 of the specification and amended pages 16-19 including claims 1-13. 

Based upon the submission of amended sheets of specification and claims, Applicants 
respectfully requests examination on the merits of the application containing amended pages 
16-19 of claims 1-13, in place of originally filed claims 1-13 appearing on pages 16-19 of 
International Application No. PCT/DE99/03385 as originally filed. 

Additionally, prior to the examination of the above-identified application including 
replacement claims 1-13, amendment of claims 1-13, as follows, and the addition of claims 
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14-20 are respectfully requested to remove multiple dependent claims, reference symbols, 
and to place the claims in accepted U.S. format. 

IN THE CLATMS 

Please amend replacement claims 1-13, as follows (a marked-up copy of the claims 
is attached to this document): 

1 . (Amended-Clean Text) A circuit arrangement for electrically generating a ringing 
impedance in telephone terminals by means of at least one transistor and a capacitor, the 
ringing impedance being adaptable by controlling the resistance of the transistor, having a 
ringing alternating voltage which can be tapped between a first input terminal and a second 
input terminal, wherein a digital controller is provided for setting the ringing impedance, said 
controller adapting the ringing impedance to the given conditions by generating from the 
ringing alternating voltage a control voltage for controlling the transistor, 

the digital controller has a programmable digital filter, and 

the transmission function of the digital filter can be set by programing the associated 
filter coefficients. 

2. (Amended-Clean Text) The circuit arrangement as claimed in claim 1, wherein 
the digital filter is a component of a programmable digital signal processor or 
microprocessor. 
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3. (Amended-Clean Text) The circuit arrangement as claimed in claim 1, wherein 
a digital power inverter circuit is connected upstream of the digital filter and a digital rectifier 
circuit is connected downstream of the digital filter. 

4. (Amended-Clean Text) The circuit arrangement as claimed in claim 1, comprising: 
a rectifier circuit for rectifying the ringing alternating voltage, 

a capacitor which is connected between an input terminal and rectifier circuit, 
a transistor which is arranged by means of its load path between the outputs of the 
rectifier circuit, 

a first and second voltage, which are rectified from the ringing alternating voltage by 
means of the rectifier circuit, being fed to the controller, and 

the controller making available a control voltage for driving the transistor. 

5. (Amended-Clean Text) The circuit arrangement as claimed in claim 1, wherein 
the controller has an analog integrator circuit which is connected upstream of the transistor 
and which makes available an output signal which is integrated from the difference between 
a first input voltage and a second input voltage and which drives the transistor. 

6. (Amended-Clean Text) The circuit arrangement as claimed in claim 1, wherein 
a voltage divider is provided which makes available a component voltage from the voltage 
which is present at the one output of the rectifier circuit. 
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7. (Amended-Clean Text) The circuit arrangement as claimed in claim 3, wherein 
the digital power inverter circuit , the digital filter and the digital rectifier circuit are together 
integrated on a semiconductor chip of digital design. 

8. (Amended-Clean Text) The circuit arrangement as claimed in claim 3, wherein 
an analog/digital converter is provided which is connected upstream of the digital power 
inverter circuit, and a digital/analog converter is provided which is connected downstream 
of the digital rectifier circuit, the analog/digital converter, the digital/analog converter and 
the analog integrator circuit being together integrated on a semiconductor chip of analog 
design. 

9. (Amended-Clean Text) The circuit arrangement as claimed in claim 1, wherein 
a first capacitor, the load path of a first transistor and a first resistor are arranged in 

series between the first terminal and a reference potential, 

a second capacitor, the load path of a second transistor and a second resistor are 
arranged in series between the second terminal and the reference potential, 

a first and a second input potential of the ringing alternating voltage being fed to the 
controller and 

the controller making available a first control voltage for driving the first transistor 
and a second control voltage for driving the second transistor. 
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10. (Amended-Clean Text) The circuit arrangement as claimed in claim 9, wherein 
the controller 

has a first analog integrator circuit which is connected upstream of the first transistor 
and which makes available an output signal which is integrated from the difference between 
a first input voltage and a second input voltage and which drives the first transistor, and 

has a second analog integrator circuit which is connected upstream of the second 
transistor and which makes available an output signal which is integrated from the difference 
between a third input voltage and a fourth input voltage and which drives the second 
transistor. 

1 1 . (Amended-Clean Text) The circuit arrangement as claimed in claim 9, wherein 
a first voltage divider is provided which makes available a first component voltage from the 
first potential of the ringing alternating voltage, and 

a second voltage divider is provided which makes available a second component 
voltage from the second potential of the ringing alternating voltage. 

12. (Amended-Clean Text) The circuit arrangement as claimed in claim 10, wherein 
at least one analog/digital converter, which is connected upstream of the digital filter, is 
provided, and at least one digital/analog converter, which is connected downstream of the 
digital rectifier circuit, is provided, the analog/digital converters, the digital/analog 
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converters and the analog integrator circuits being together integrated on a semiconductor 
chip of analog design. 

13. (Amended-Clean Text) The circuit arrangement as claimed claim 4, wherein at 
least one of the transistors is embodied as an n-channel-MOSFET. 

Please add new claims 14-20 as follows: 

— 14. The circuit arrangement as claimed in claim 2, wherein a digital power inverter 
circuit is connected upstream of the digital filter and a digital rectifier circuit is connected 
downstream of the digital filter. 

15. The circuit arrangement as claimed in claim 4, wherein an analog/digital 
converter is provided which is connected upstream of the digital power inverter circuit, and 
a digital/analog converter is provided which is connected downstream of the digital rectifier 
circuit, the analog/digital converter, the digital/analog converter and the analog integrator 
circuit being together integrated on a semiconductor chip of analog design. 

16. The circuit arrangement as claimed in claim 5, wherein an analog/digital 
converter is provided which is connected upstream of the digital power inverter circuit, and 
a digital/analog converter is provided which is connected downstream of the digital rectifier 
circuit, the analog/digital converter, the digital/analog converter and the analog integrator 
circuit being together integrated on a semiconductor chip of analog design. 
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17. The circuit arrangement as claimed in claim 6, wherein an analog/digital 
converter is provided which is connected upstream of the digital power inverter circuit, and 
a digital/analog converter is provided which is connected downstream of the digital rectifier 
circuit, the analog/digital converter, the digital/analog converter and the analog integrator 
circuit being together integrated on a semiconductor chip of analog design. 

18. The circuit arrangement as claimed in claim 7, wherein an analog/digital 
converter is provided which is connected upstream of the digital power inverter circuit, and 
a digital/analog converter is provided which is connected downstream of the digital rectifier 
circuit, the analog/digital converter, the digital/analog converter and the analog integrator 
circuit being together integrated on a semiconductor chip of analog design. 

19. The circuit arrangement as claimed in claim 2, wherein 

a first capacitor, the load path of a first transistor and a first resistor are arranged in 
series between the first terminal and a reference potential, 

a second capacitor, the load path of a second transistor and a second resistor are 
arranged in series between the second terminal and the reference potential, 

a first and a second input potential of the ringing alternating voltage being fed to the 
controller and 

the controller making available a first control voltage for driving the first transistor 
and a second control voltage for driving the second transistor. 
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20. The circuit arrangement as claimed in claim 10, wherein a first voltage divider 
is provided which makes available a first component voltage from the first potential of the 
ringing alternating voltage, and 

a second voltage divider is provided which makes available a second component 
voltage from the second potential of the ringing alternating voltage. — 



The Examiner is respectfully requested to enter the foregoing amendment prior to 
examination and calculation of the fees for the above-identified patent application. 

The amendments to the claims made in this amendment have not been made to 
overcome the prior art, and thus, should be considered to have been made for a purpose 
unrelated to patentability, and no estoppel should be deemed to attach thereto. 

Should there be any questions, the Examiner is invited to contact the undersigned at 
the below listed number. 



REMARKS 



Respectfully submitted, 
Jorg HAUPTMANN et al. 




April 10, 2001 

GREENBLUM & BERNSTEIN, P.L.C. 
1941 Roland Clarke Place 
Reston, VA 20191 
(703)716-1191 



Reg. No. 29,027 
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MARKED-UP COPY OF THE CLAIMS 

1 . (Amended) A circuit arrangement for electrically generating a ringing impedance 
in telephone terminals by means of at least one transistor [(Tl ; T2, T3)] and a capacitor [(C; 
CI, C2)], the ringing impedance being adaptable by controlling the resistance of the 
transistor, having a ringing alternating voltage [(V~)] which can be tapped between a first 
input terminal [(a)] and a second input terminal , wherein [(b), characterized in that] a digital 
controller [(2, 4, 8; 2', 2", 4, 8', 8")] is provided for setting the ringing impedance, said 
controller adapting the ringing impedance to the given conditions by generating from the 
ringing alternating voltage [(V~)] a control voltage [(VSt)] for controlling the transistor 
[(Tl)], 

the digital controller [(2, 4, 8, T, 2", 4, 8', 8")] has a programmable digital filter [(4)], 

and 

the transmission function of the digital filter [(4)] can be set by programing the 
associated filter coefficients. 

2. (Amended) The circuit arrangement as claimed in claim 1, wherein [characterized 
in that] the digital filter [(4)] is a component of a programmable digital signal processor [(4)] 
or microprocessor. 

3. (Amended) The circuit arrangement as claimed in claim 1. wherein [one of claims 
1 or 2, characterized in that] a digital power inverter circuit [(3)] is connected upstream of 
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the digital filter [(4)] and a digital rectifier circuit [(5)] is connected downstream of the 
digital filter. 

4. (Amended) The circuit arrangement as claimed in claim 1. comprising: [one of the 
preceding claims, characterized by] 

a rectifier circuit [(1)] for rectifying the ringing alternating voltage [(V~)], 
a capacitor [(C)] which is connected between an input terminal [(a)] and rectifier 
circuit [(1)], 

a transistor [(Tl)] which is arranged by means of its load path between the outputs 
[(12, 13)] of the r6ctifier circuit [(1)], 

a first and second voltage [(Va, Vb)], which are rectified from the ringing alternating 
voltage [(V~)] by means of the rectifier circuit [(12)], being fed to the controller [(2, 4, 8)], 
and 

the controller [(2, 4, 8)] making available a control voltage [(VSt)] for driving the 
transistor [(Tl)]. 

5. (Amended) The circuit arrangement as claimed in claim 1. wherein [one of the 
preceding claims, characterized in that] the controller [(2, 4, 8)] has an analog integrator 
circuit [(8)] which is connected upstream of the transistor [(Tl)] and which makes available 
an output signal [(VSt)] which is integrated from the difference between a first input voltage 
[(VI)] and a second input voltage [(Vb)] and which drives the transistor [(Tl)]. 
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6. (Amended) The circuit arrangement as claimed in claim 1. wherein [one of the 
preceding claims, characterized in that] a voltage divider [(R2, R3)] is provided which makes 
available a component voltage from the voltage [(Va)] which is present at the one output 
[(12)] of the rectifier circuit [(1)]. 

7. (Amended) The circuit arrangement as claimed in claim 3, [characterized in that] 
wherein the digital power inverter circuit [(3)], the digital filter [(4)] and the digital rectifier 
circuit [(5)] are together integrated on a semiconductor chip of digital design. 

8. (Amended) The circuit arrangement as claimed in claim 3. wherein [one of claims 
3 to 7, characterized in that] an analog/digital converter [(2)] is provided which is connected 
upstream of the digital power inverter circuit [(3)], and a digital/analog converter [(6)] is 
provided which is connected downstream of the digital rectifier circuit [(5)], the 
analog/digital converter [(2)], the digital/analog converter [(6)] and the analog integrator 
circuit [(8)] being together integrated on a semiconductor chip of analog design. 

9. (Amended) The circuit arrangement as claimed in claim 1 . wherein [or 2, 
characterized in that] 

a first capacitor [(CI)], the load path of a first transistor [(T2)] and a first resistor 
[(RIO)] are arranged in series between the first terminal [(a)] and a reference potential 
[(VSS)L 
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a second capacitor [(C2)], the load path of a second transistor [(T3)] and a second 
resistor [(R20)] are arranged in series between the second terminal [(b)] and the reference 
potential [(VSS)], 

a first and a second input potential [(Va~)] of the ringing alternating voltage [(V~)] 
being fed to the controller [(2', 2", 4, 8', 8")] and 

the controller [(2', 2", 4, 8', 8")] making available a first control voltage [(VStl )] for 
driving the first transistor [(T2)] and a second control voltage [(VSt2)] for driving the second 
transistor [(T3)]. 

10. (Amended) The circuit arrangement as claimed in claim 9, [characterized in that] 
wherein the controller [(2', 2", 4, 8', 8")] 

has a first analog integrator circuit [(8')] which is connected upstream of the first 
transistor [(T2)] and which makes available an output signal [(VStl)] which is integrated 
from the difference between a first input voltage [(VII)] and a second input voltage [(Vam)] 
and which drives the first transistor [(T2)], and 

has a second analog integrator circuit [(8")] which is connected upstream of the 
second transistor [(T3)] and which makes available an output signal [(VSt2)] which is 
integrated from the difference between a third input voltage [(VI2)] and a fourth input 
voltage [(Vbm)] and which drives the second transistor [(T3)]. 
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11. (Amended) The circuit arrangement as claimed in claim 9 . wherein [or 10, 
characterized in that] a first voltage divider [(R30, R50)] is provided which makes available 
a first component voltage from the first potential [(Va~)] of the ringing alternating voltage 
I(V~)],and 

a second voltage divider [(R40, R60)] is provided which makes available a second 
component voltage from the second potential [(Vb~)] of the ringing alternating voltage 
[(V~)]. 

12. (Amended) The circuit arrangement as claimed in claim 10 . wherein [or 11, 
characterized in that] at least one analog/digital converter [(2', 2")], which is connected 
upstream of the digital filter [(4)], is provided, and at least one digital/analog converter [(&, 
6")], which is connected downstream of the digital rectifier circuit [(5)], is provided, the 
analog/digital converters [(2', 2")], the digital/analog converters [(6', 6")] and the analog 
integrator circuits [(8', 8")] being together integrated on a semiconductor chip of analog 
design. 

13. (Amended) The circuit arrangement as claimed claim 4. wherein [in one of 
claims 4 to 12, characterized in that] at least one of the transistors [(Tl; T2, T3)] is 
embodied as an n-channel-MOSFET. 
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Description 



Circuit arrangement for electronically generating a 
ringing impedance 

The present invention relates to a circuit 
arrangement as claimed in the preamble of patent 
claim 1, as is known from US 5,485,516. 

In analog telecommunications systems, in order 
to notify a subscriber of an incoming call, a ringing 
signal is transmitted to the terminal of the 
subscriber. This ringing signal takes the form of a 
sinusoidal alternating voltage, the so-called ringing 
voltage or ringing alternating voltage. The called 
subscriber terminal has to detect the ringing signal 
and when necessary react to the ringing signal (for 
example by notifying the called subscriber by means of 
a ringing tone or by connecting to the line) . In order 
to adapt to the telephone line, subscriber terminals 
form ringing impedances which have to satisfy different 
requirements owing to the differing design of the 
telephone networks in different countries. In Germany, 
the ringing impedance requirements can be obtained from 
the requirement catalog of the Bundespost [German 
Federal postal service] BAPT 223 ZV5 , issue 5.2.1994, 
page 12} chapter 2.6.1 Ringing Impedance. 

In telephone terminals, ringing impedances are 
usually formed from a resistor and a capacitor, the 
resistor forming the resistive part, and the capacitor 
the capacitive part, of a ringing impedance. The values 
of the resistor and capacitor must be adapted here to 
the requirements for a particular country, which 
requirements prescribe specific values for the ringing 
impedance. Owing to these requirements, a telephone 
terminal must have a specific design for a particular 
country. The disadvantage here is 
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country. The disadvantage here is the increased 
expenditure on the production of subscriber terminals 
because a separate subscriber terminal variant which 
fulfils the ringing impedance requirements has to be 
5 manufactured for each country. 

From US 5,485,516 it is known to make the line 
impedance of a telephone line adaptable to the line 
conditions, for example the transmission 

characteristics, by means of a transistor and a 

10 controller which controls this transistor. However, the 
ringing impedance is implemented here with a capacitor 
and a resistor, and both have to be adapted in a 
specific way for a particular country. 

The invention is therefore based on the 

15 technical object of making available a circuit 
arrangement of the type mentioned at the beginning in 
which the ringing impedance can be adapted easily, and 
yet as flexibly as possible, to the given conditions by 
circuit means. 

20 This objective is achieved according to the 

invention by means of a circuit arrangement having the 
features of patent claim 1. 

Accordingly, a circuit arrangement of the type 
mentioned at the beginning is made available in which a 

25 controller is provided for setting the impedance, said 
controller adapting the ringing impedance to the given 
conditions and having a programmable digital filter, 
and it being possible to set the transmission function 
of the controller by programming the filter 

30 coefficients of the digital filter. 

Advantageous refinements of the circuit 
arrangement emerge from the respective subclaims. 

The controller according to the invention can 
be used to program the ringing impedance and thus adapt 

3 5 it to the respectively desired conditions, for example 
to a very wide range of different specific requirements 
for particular countries. For this purpose, the 
controller has a digital filter which can be 
programmed, for example, by means of a program- 
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controlled unit. The transmission function of the 
controller, and thus the ringing impedance, can be set 
by programming the filter coefficients of the digital 
filter. In one advantageous embodiment, the program- 
5 controlled unit is embodied as a known microprocessor, 
for example a digital signal processor (DSP) . In a 
particularly preferred embodiment, the digital filter 
is implemented in the form of a program in the digital 
signal processor. 

10 This provides advantages in particular when 

producing subscriber terminals, because the design of a 
subscriber terminal is uniform and the country in which 
the subscriber terminal can be used is determined only 
by setting the transmission function of the controller. 

15 In one preferred embodiment, the circuit 

arrangement forms the ringing impedance by means of a 
capacitor, which is connected between a first terminal 
for a two-wire line and a rectifier, and a transistor 
whose load path is connected between a first output of 

20 the rectifier and a reference potential. The transistor 
is controlled by a cont roller, the transmission 
function of the controller being adjustable in order to 
adapt the ringing impedance to specific requirements 
for particular countries. In particular, advantages are 

25 obtained when producing subscriber terminals because 
the design of a subscriber terminal is uniform and the 
country in which the subscriber terminal can be used is 
determined only by setting the transmission function of 
the controller. 

30 In one preferred embodiment, a digital power 

inverter circuit is connected upstream of the digital 
filter. In a further preferred embodiment, a digital 
rectifier circuit is connected downstream of the 
digital filter. 

35 In one preferred embodiment, the controller has 

an analog integrator circuit which is connected 
upstream of the transistor and which integrates the 
difference between a first input voltage and a second 
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input voltage and whose output signal controls the 
transistor . 

In a further preferred embodiment, a voltage 
divider divides the voltage present at the first output 
5 of the rectifier into a smaller voltage. 

In a particularly preferred embodiment, the 
digital power inverter circuit, the digital filter and 
the digital rectifier circuit are integrated on one 
digital module. 

10 In a preferred embodiment, the analog/digital 

converter, the digital /analog converter and the analog 
integrator circuit are integrated on one analog module. 

In a further preferred embodiment, the 
controller has a first analog integrator circuit which 

15 is connected upstream of the control terminal of the 
first transistor and which integrates the difference 
between a first input voltage and a second input 
voltage and whose output signal controls the first 
transistor, and a second analog integrator circuit 

2 0 which is connected upstream of the control terminal of 

the second transistor and which integrates the 
difference between a third input voltage and a fourth 
input voltage and whose output signal controls the 
second transistor. This circuit arrangement 

25 advantageously has no need of a rectifier circuit for 
rectifying the ringing alternating voltage. 

A first voltage divider preferably divides the 
first potential of the ringing alternating voltage, and 
a second voltage divider preferably divides the second 

30 potential of the ringing alternating voltage. 

In one preferred embodiment, a first and a 
second analog/digital converter, a first and a second 
digital/analog converter and the first and second 
analog integrator circuits are integrated on one analog 

3 5 module. 

In a preferred embodiment, the transistors are 
embodied as n- channel MOSFETs . 
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Further advantageous embodiments and 

developments of the invention can be found in the 
subclaims, the following description and the figures. 

The invention is explained in more detail below 
by means of an advantageous exemplary embodiment which 
is given in the figures of the drawing, in which: 
Fig. 1 shows a first exemplary embodiment of a circuit 

arrangement for electronically generating a 

ringing impedance; 
Fig. 2 shows a timing diagram with a digital input 

signal and the digital output signal, 

calculated therefrom, of a digital power 

inverter circuit; 
Fig. 3 shows a voltage-controlled power source for 

setting the conduction current according to 

figure 1; 

Fig. 4 shows a second exemplary embodiment of a 

circuit arrangement for electronically 

generating a ringing impedance ; 
Fig. 5 shows two voltage-controlled power sources for 

setting a first and second conduction current 

according to figure 4 . 

In all the figures of the drawing, identical or 
functionally identical elements and signals are 
provided with identical reference symbols. 

The circuit arrangement illustrated in fig. 1 
for electronically generating a ringing impedance has 
two terminals a and b which can be connected to a two- 
wire line of a telephone network. Ringing signals can 
be received from another subscriber via the two-wire 
line, the ringing signals being generated by means of a 
sinusoidal alternating voltage V~ with the frequency 
fR. This alternating voltage becomes the ringing 
alternating voltage below. The switch S, which 
corresponds to the hook switch, is open with the result 
that direct signal elements in the ringing signal are 
blocked by means of a capacitor C. 

The capacitor C simultaneously forms a 
capacitive part of the ringing impedance. Connected 
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downstream of the capacitor C is a bridge rectifier 1 
which rectifies the ringing alternating voltage. The 
following circuits are provided with voltage from the 
rectified ringing alternating voltage. Furthermore, the 
5 rectified ringing alternating voltage ensures the 
setting of the conduction current I which is used to 
set the ringing impedance. A rectified positive ringing 
alternating voltage Va or negative ringing alternating 
voltage Vb is applied to a first output 12 and a second 

10 output 13 of the bridge rectifier 1, respectively. The 
rectified positive ringing alternating voltage Va and 
negative ringing alternating voltage Vb are referred to 
a reference potential VSS, the amplitude of the 
rectified positive ringing alternating voltage Va being 

15 much greater than the amplitude of the rectified 
negative ringing alternating voltage Vb . 

The first output 12 and second output 13 of the 
bridge rectifier 1 are connected to the reference 
potential VSS via a transistor Tl and a resistor Rl, 

20 respectively. The transistor Tl forms, in combination 
with the capacitor C, the ringing impedance. The 
ringing impedance can be adapted to the various 
requirements which are specific to particular countries 
by controlling the resistance of the transistor Tl . For 

25 this purpose, a control voltage VSt for the transistor 
Tl is derived from the rectified positive ringing 
alternating voltage Va and negative ringing alternating 
voltage Vb using a digital controller. 

The rectified positive ringing alternating 

3 0 voltage Va, which has high voltage values, is divided 
into a smaller voltage by means of a voltage divider R2 
and R3 , in order to be processed by the following 
circuits in which signals have only low voltage levels 
in comparison with the rectified positive ringing 

35 alternating voltage. 

The voltage-divided positive ringing 

alternating voltage Va and the negative ringing 
alternating voltage Vb are fed to a subtractor circuit 
7 at whose output a difference voltage Vab is present. 
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The difference voltage Vab is subsequently 
sampled by a first analog/digital converter 2 with a 
sampling rate fs and converted into a digital signal 
Vab. 

The digital signal Vab is fed to a first 
digital power inverter circuit 3. Figure 2 illustrates 
a timing diagram with the digital input and output 
signals of the digital power inverter circuit. If the 
digital values Vab drop below a lower predefinable 
threshold value MIN at the input of the first digital 
power inverter circuit 3, a counter begins to count 
with the sampling rate fs/N of the digital signal. If 
the counter reading exceeds a predefinable value which 
can be set by a digital control device 10 in accordance 
with the frequency of the ringing alternating voltage, 
the digital values at the output Vab- of the first 
digital power inverter circuit 3 are inverted by 
reversing their sign after a waiting time TS expires. 
During the waiting time TS, the counter remains reset 
and does not begin to count again until the digital 
values Vab drop below the threshold value MIN at the 
input. A digital output signal, which constitutes a 
first ringing alternating voltage referred to the 
reference potential VSS, is thus generated from the 
digital input signal which constitutes a rectified 
sinusoidal oscillation - the ringing alternating 
voltage referred to the reference potential VSS. 

The digital output signal of the digital power 
inverter circuit 3 is fed to a digital filter 4. For 
adaptation to specific requirements for particular 
countries, the digital filter 4 can be programmed by 
means of a digital control device 10 in order to be 
able to adapt the ringing impedance, and for this 
purpose it has a programmable transmission function k. 
For this purpose, the phase shift and amplification 
which are necessary for the ringing impedance are 
calculated from the input signal Vab- by means of the 
digital filter 4. The digital filter 4 can be embodied 
here as a digital hardware filter in which the 
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coefficients are programmable. The digital filter can 
likewise be embodied as a signal processing algorithm 
on a digital signal processor, the filter function 
being adjustable for various ringing impedances by 
5 means of variables. 

A digital rectifier circuit 5 rectifies the 
digital output signal of the digital filter 4 VSI~ by- 
forming absolute values . 

The output signal VSI of the digital rectifier 
10 circuit 5 is converted into an analog signal VI by a 
digital/analog converter 6. 

The analog signal VI is fed to a first input of 
an analog integrator circuit 8. The negative ringing 
alternating voltage Vb, which is proportional to the 
15 conduction current, is fed to the analog integrator 
circuit 8 via a second input. A difference, which is 
subsequently integrated, is formed in the analog 
integrator circuit 8 from the two input signals. The 
output signal VSt of the analog integrator circuit 8 is 
20 fed to the control terminal of the transistor Tl . The 
transistor Tl is set by means of the supplied voltage 
VSt . 

Figure 3 illustrates the adjustability of the 
conduction current I by means of the transistor Tl . The 

25 analog signal VI of the digital controller and the 
negative ringing alternating voltage Vb, which is 
proportional to the conduction current, are fed to a 
subtractor circuit 21 at whose output the difference 
voltage VI - Vb is present. The difference voltage VI - 

30 Vb is integrated by an integrator circuit. The voltage 
VSt which is fed to the control terminal of the 
transistor Tl is present at the output of the 
integrator circuit 20. The conduction current I is set 
by means of the transistor Tl . The integrator circuit 

35 20 integrates the difference voltage VI - Vb until the 
difference voltage VI - Vb = 0 . A conductance value GM 
= I/VI = 1/Rl can be derived from this using Vb = R1*I 
= VI. 
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The conduction current I is thus controlled by 
means of the analog signal VI of the digital controller 
in such a way that the necessary ringing impedance Z is 
calculated for a difference voltage Vab from the 
amplification factor ksense of the voltage divider R2 
and R3 , the transmission function k of the digital 
filter 4 and the conductance value GM of the analog 
integrator circuit: 

Vab 1 Rl 

Z = = = = f(k ) 

I ksense ■ k • GM ksense 



The conduction current I can thus be set by 
means of the transistor Tl . The transistor Tl can in 
turn be set by means of the programmable transmission 
function k of the digital filter 4. The ringing 
impedance thus depends on the programmable transmission 
function k of the digital filter 4 and can be adapted 
to various specific requirements for particular 
countries by simply reprogramming the transmission 
function k of the digital filter 4. To do this, 
specific values for a particular country can be stored 
for the ringing impedance in a memory 11, for example. 
The digital control device 10 reads out of the memory 
11 the values from the memory 11 which are necessary 
for programming a specific ringing impedance for a 
particular country, programs the digital filter 4 
accordingly and sets the digital power inverter 3 to 
the frequency fR of the ringing alternating voltage. 

The circuit arrangement illustrated in fig. 4 
for electronically generating a ringing impedance has a 
first terminal a and a second terminal b which can be 
connected to a two-conductor subscriber line. Ringing 
signals can be received via the two-wire line, the 
ringing signals being generated by a sinusoidal 
alternating voltage V~ with a frequency f R . Direct 
signal elements in the ringing signal are blocked by 
means of a first capacitor CI and a second capacitor 
C2 . 
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The first capacitor CI and the second capacitor 
C2 also form a capacitive part of a ringing impedance. 

A first series circuit composed of the first 
capacitor CI, the load path of a first transistor T2 
5 and a first resistor RIO is provided for the positive 
half -wave of the ringing alternating voltage V- . The 
series circuit connects the first terminal a to a 
reference potential VSS . A first potential Va~ of the 
ringing alternating voltage V~ can be tapped at the 

10 connecting point of the first capacitor CI and of the 
first transistor T2 . 

A second series circuit composed of the second 
capacitor C2 , the load path of a second transistor T3 
and a second resistor R20 is provided for the negative 

15 half -wave of the ringing alternating voltage V~ . The 
series circuit connects the second terminal b to the 
reference potential VSS. A second potential Vb~ of the 
ringing alternating voltage Vb~ can be tapped at the 
connecting point of the second capacitor C2 and of the 

20 second transistor T3 . 

The ringing impedance is formed in each case 
for the positive or negative half-wave of the ringing 
alternating voltage V- by the first capacitor CI and 
the first transistor T2 or the second capacitor C2 and 

25 the second transistor T3 . To do this, a first 
conduction current II and a second conduction current 
12 are respectively set in the first and second series 
circuits respectively. 

For the positive half -wave, the second 

3 0 transistor T3 is connected with low impedance so that 
the second series circuit between the second terminal b 
and the reference potential VSS has low impedance. For 
the negative half-wave, the first transistor T2 is 
connected with low impedance, so that the first series 

35 circuit between the first terminal a and the reference 
potential VSS has low impedance. 

The first potential Va~ (positive half-wave) is 
divided by a first voltage divider R3 0 and R5 0 into a 
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smaller voltage which is converted into a first digital 
signal V a- by a first analog/digital converter 2'. 

The second potential Vb~ (negative half-wave) 
is divided by a second voltage divider R4 0 and R60 into 
5 a smaller voltage which is converted into a second 
digital signal V'b~ by a second analog/digital 
converter 2 ' . 

The first digital signal V'a- and the second 
digital signal V'b~ are fed to a digital filter 4 
10 (impedance filter) . 

The digital filter 4 is programmed by a control 
unit 10 - for example a microprocessor - which is 
connected to a memory 11. The programming of the 
digital filter 4 serves here to set specific parameters 
15 of the ringing impedance for particular countries. To 
do this, different specific data for particular 
countries can be stored in the memory 11. Depending on 
the area of application of the circuit arrangement, the 
control unit 10 reads the specific data for a 

2 0 particular country out of the memory 11 and 

correspondingly programs the digital filter 4. 

The digital filter 4 generates a first digital 
output signal VSI1 and a second digital output signal 
VSI2 . 

25 The first digital output signal VSI1 is 

converted by a first digital /analog converter 6' into a 
first input signal VII for a first analog integrator 
circuit 8 ' . 

In parallel, the second digital output signal 
30 VSI2 is converted by a second digital/analog converter 
6'' into a second input signal VI2 for a second analog 
integrator circuit 8' ' . 

The first analog integrator circuit 8' 
integrates the difference between the first input 

3 5 signal VII and a second input signal Vam which is 

tapped at the connecting point of the load path of the 
first transistor T2 and of the first resistor R10 . The 
second input signal Vam = R10*I1 depends here on the 
first conduction current II. 
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In parallel, the second analog integrator 
circuit 8'' integrates the difference between the first 
input signal VI2 and a second input signal Vbm which is 
tapped at the connecting point of the load path of the 
5 second transistor T3 and of the second resistor R20. 
The second input signal Vbm = R2 0*I2 depends here on 
the second conduction current 12 . 

Figure 5 illustrates the design of the first 
and second analog integrator circuits and the 

10 adjustability of the first conduction current II and of 
the second conduction current 12 by means of the first 
transistor T2 or the second transistor T3 . 

The first analog control signal VII and the 
potential Vam, which is tapped at the connecting point 

15 of the load path of the first transistor T2 and of the 
first resistor RIO, are fed to a first subtractor 
circuit 12 at whose output a difference voltage VII - 
Vam is present. The difference voltage VII - Vam is 
integrated by a first integrator circuit 11. A voltage 

2 0 VStl which is fed to the control terminal of the first 
transistor T2 is present at the output of the first 
integrator circuit 11. The first conduction current II 
is set by means of the first transistor T2 . The first 
integrator circuit 11 integrates the difference voltage 

25 VII - Vam until the difference voltage VII - Vam = 0. A 
conductance value GM1 = I1/VI1 = 1/R10 can be derived 
from this using Vam = R10*I1 = VII. 

The first conduction current II is thus 
controlled by means of the first analog signal VII of 

30 the digital controller in such a way that the necessary 
ringing impedance Zl, given a positive half -wave of the 
ringing alternating voltage V~ , is calculated from the 
amplification factor ksensel of the first voltage 
divider R30 and R50, a first transmission function kl 

35 of the digital filter 4 and the conductance value GM1 
of the first analog integrator circuit 8': 



II ksensel • kl • GM1 ksensel • kl 
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The first conduction current II can thus be set 
by means of the first transistor T2 . The first 
transistor T2 can in turn be set by means of the 
5 programmable first transmission function kl of the 
digital filter 4 . The ringing impedance thus depends on 
the programmable first transmission function kl of the 
digital filter 4 and can be adapted to various specific 
requirements for particular countries by simply 

10 reprogramming the first transmission function kl of the 
digital filter 4. To do this, specific values for the 
ringing impedance for particular countries can be 
stored in the memory 11, for example. The control 
device 10 reads out of the memory 11 the values which 

15 are necessary for programming a specific ringing 
impedance for a particular country and reprograms the 
first transmission function kl of the digital filter 4 
accordingly. 

The second analog control signal VI2 and the 

2 0 potential Vbm which is tapped at the connecting point 
of the load path of the second transistor T3 and of the 
second resistor R20 are fed to a second subtractor 
circuit 22 at whose output a difference voltage VI2 - 
Vbm is present. The difference voltage VI2 - Vbm is 

25 integrated by a second integrator circuit 21. A voltage 
VSt2 which is fed to the control terminal of the second 
transistor T3 is present at the output of the second 
integrator circuit 21. The second conduction current 12 
is set by means of the second transistor T3 . The second 

30 integrator circuit 21 integrates the difference voltage 
VI2 - Vbm until the difference voltage VI2 - Vbm = 0. A 
conductance value GM2 = I2/VI2 = 1/R2 0 can be derived 
from this using Vbm = R20*I2 = VI2 . 

The second conduction current 12 is thus 

35 controlled by means of the second analog signal VI2 of 
the digital controller in such a way that the necessary 
ringing impedance Z2, given a negative half -wave of the 
ringing alternating voltage V~ , is calculated from the 
amplification factor ksense2 of the second voltage 
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divider R4 0 and R60 , a second transmission function k2 
of the digital filter 4 and the conductance value GM2 
of the second analog integrator circuit 8'' as: 



12 ksense2 ■ k2 • GM2 ksense2 ■ k2 2 

The second conduction current 12 can thus be 
set by means of the second transistor T3 . The second 
transistor T3 can be set in turn by means of the 

10 programmable second transmission function k2 of the 
digital filter 4 . The ringing impedance thus depends on 
the programmable second transmission function k2 of the 
digital filter 4 and can be adapted to various specific 
requirements for particular countries by simply 

15 reprogramming the second transmission function k2 of 
the digital filter 4. The reprogramming of the second 
transmission function k2 is carried out here in a way 
analogous to the reprogramming of the first 
transmission function kl . 

2 0 The first transmission function kl and the 

second transmission function k2 are preferably 
identical, so that the same ringing impedance Z tota i is 
respectively set for either a positive or negative 
half -wave of the ringing alternating voltage V~ . This 
25 presumes, of course, identical conductance values GM1 
and GM2 of the first analog integrator circuit 8' and 
second analog integrator circuit 8'' and identical 
voltage divider ratios of the first and second voltage 
dividers. Thus, with GM1 = GM2 and ksensel = ksense2 , 

3 0 the ringing impedance Z to tai obtained is: 

Ztotai = Zl = Z2 . 

However, with the circuit arrangement according to the 
3 5 invention, it is also possible to set an asymmetrical 
ringing impedance which has a different ringing 
impedance Zl for the positive half-wave of the ringing 
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alternating voltage V- than for the negative half-wave 
of the ringing alternating voltage V~ . 



- 16 - 



Patent claims 

1. A circuit arrangement for electrically 
generating a ringing impedance in telephone terminals 

5 by means of at least one transistor (Tl; T2 , T3 ) and a 
capacitor (C; CI, C2) , the ringing impedance being 
adaptable by controlling the resistance of the 
transistor, having a ringing alternating voltage (V~) 
which can be tapped between a first input terminal (a) 

10 and a second input terminal (b) , characterized in that 
a digital controller (2, 4, 8; 2', 2'', 4, 8', 8'') is 
provided for setting the ringing impedance, said 
controller adapting the ringing impedance to the given 
conditions by generating from the ringing alternating 

15 voltage (V~) a control voltage (VSt) for controlling 
the transistor (Tl) , 

the digital controller (2, 4, 8, 2', 2'', 4, 8', 8'') 
has a programmable digital filter (4) , and 
the transmission function of the digital filter (4) can 
20 be set by programming the associated filter 
coefficients . 

2. The circuit . arrangement as claimed in claim 1, 
characterized in that the digital filter (4) is a 
component of a programmable digital signal processor 

25 (4) or microprocessor. 

3 . The circuit arrangement as claimed in one of 
claims 1 or 2 , characterized in that a digital power 
inverter circuit (3) is connected upstream of the 
digital filter (4) and a digital rectifier circuit (5) 

3 0 is connected downstream of the digital filter. 

4 . The circuit arrangement as claimed in one of 
the preceding claims, characterized by 

a rectifier circuit (1) for rectifying the ringing 
alternating voltage (V~) , 
35 - a capacitor (C) which is connected between an 
input terminal (a) and rectifier circuit (1) , 
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a transistor (Tl) which is arranged by means of 
its load path between the outputs (12, 13) of the 
rectifier circuit (1) , 

a first and second voltage (Va, Vb) , which are 
rectified from the ringing alternating voltage 
(V~) by means of the rectifier circuit (12), being 
fed to the controller (2, 4, 8), and 

the controller (2, 4, 8) making available a 
control voltage (VSt) for driving the transistor 
(Tl) . 

5. The circuit arrangement as claimed in one of 
the preceding claims, characterized in that the 
controller (2, 4, 8) has an analog integrator circuit 
(8) which is connected upstream of the transistor (Tl) 
and which makes available an output signal (VSt) which 
is integrated from the difference between a first input 
voltage (VI) and a second input voltage (Vb) and which 
drives the transistor (Tl) . 

6 . The circuit arrangement as claimed in one of 
the preceding claims, characterized in that a voltage 
divider (R2, R3) is provided which makes available a 
component voltage from the voltage (Va) which is 
present at the one output (12) of the rectifier circuit 
(1) . 

7. The circuit arrangement as claimed in claim 3, 
characterized in that the digital power inverter 
circuit (3), the digital filter (4) and the digital 
rectifier circuit (5) are together integrated on a 
semiconductor chip of digital design. 

8 . The circuit arrangement as claimed in one of 

claims 3 to 7 , characterized in that an analog/digital 
converter (2) is provided which is connected upstream 
of the digital power inverter circuit (3), and a 
digital/analog converter (6) is provided which is 
connected downstream of the digital rectifier circuit 
(5) , the analog/digital converter (2) , the 
digital/analog converter (6) and the analog integrator 
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circuit (8) being together integrated on a 
semiconductor chip of analog design. 

9. The circuit arrangement as claimed in claim 1 
or 2, characterized in that 

a first capacitor (CI) , the load path of a first 
transistor (T2) and a first resistor (RIO) are 
arranged in series between the first terminal (a) 
and a reference potential (VSS) , 

a second capacitor (C2) , the load path of a second 
transistor (T3) and a second resistor (R20) are 
arranged in series between the second terminal (b) 
and the reference potential (VSS) , 

a first and a second input potential (Va~) of the 
ringing alternating voltage (V~) being fed to the 
controller (2', 2' ' , 4, 8', 8''), and 
the controller (2', 2'', 4, 8', 8'') making 
available a first control voltage (VStl) for 
driving the first transistor (T2) and a second 
control voltage (VSt2) for driving the second 
transistor (T3 ) . 

10. The circuit arrangement as claimed in claim 9, 
characterized in that the controller {2', 2'', 4, 8', 
8") 

has a first analog integrator circuit (8') which 
is connected upstream of the first transistor (T2) 
and which makes available an output signal (VStl) 
which is integrated from the difference between a 
first input voltage (VII) and a second input 
voltage (Vam) and which drives the first 
transistor (T2) , and 

has a second analog integrator circuit (8'') which 
is connected upstream of the second transistor 
(T3) and which makes available an output signal 
(VSt2) which is integrated from the difference 
between a third input voltage (VI2) and a fourth 
input voltage (Vbm) and which drives the second 
transistor (T3) . 
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11. The circuit arrangement as claimed in claim 9 

or 10, characterized in that a first voltage divider 
(R30, R50) is provided which makes available a first 
component voltage from the first potential (Va~) of the 
5 ringing alternating voltage (V~) , and 

a second voltage divider (R40, R60) is provided which 
makes available a second component voltage from the 
second potential (Vb~) of the ringing alternating 
voltage (V~) . 

10 12. The circuit arrangement as claimed in claim 10 

or 11, characterized in that at least one analog/ 
digital converter (2', 2''), which is connected 
upstream of the digital filter (4) , is provided, and at 
least one digital/analog converter (6', 6''), which is 

15 connected downstream of the digital rectifier circuit 
(5), is provided, the analog/digital converters (2', 
2''), the digital/analog converters (6', 6'') and the 
analog integrator circuits (8', 8'') being together 
integrated on a semiconductor chip of analog design. 

2 0 13. The circuit arrangement as claimed in one of 

claims 4 to 12, characterized in that at least one of 
the transistors (Tl; T2 , T3 ) is embodied as an 
n- channel -MOSFET . 
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ich beanspruche hiermit Prioritatsvorteile unter Title 35, US-Code, § 
1 f9(e) aller US-Hilfsanmeldungen wie unten aufgezahlt. 



I hereby claim the benefit under Title 35, United States Code 
§1 19(e) of any United States provisional application(s) listed 
below. 



(Application Number) 
(Aktenzeichen) 



(Day/Month/Year Filed) 
(Tag/Monat/Jahr der Anmeldung) 



(Application Number) 
(Aktenzeichen) 



(Application Number) 
(Aktenzeichen) 

□ Zusatzliche einstweilige Anmeldungsnummern sind im 
erganzenden Prioritatsanhang aufgefuhrt. 

Ich beanspruche hiermit die mir unter Title 35, US-Code, § 120 
zustehenden Vorteile aller unten aufgefuhrten US-Patentanrheldungen 
bzw, § 365(c) aller PCT internationalen Anmeldungen, welche die 
Vereinigten Staaten von Amerika benerihen, und erkenne, insofern der 
Gegenstand eines jeden fruheren Anspruchs dieser Patentanmeldung 
nicht in einer US-Patentanmeldung, bzw. PCT internationalen 
Anmeldung in in einer gemafi dem ersten Absatz von Title 35, US- 
Code, § 1 l^orgeschriebenen Art und Weise offenbart wurde, meine 
Pfiicht 7ur Offenbarung jeglicher Informationen an, die zur Prufung der 
Patentfahigteit in Einklang mit Title 37, Code of Federal Regulations, § 
1 .56 von Betang sind und die im Zeitraum zwischen dem Anmeldetag 
der friihereiisPatentanmeldung und dem nationalen oder im Rahmen des 
Vertrags tibia* die Zusammenarbeit auf dem Gebiet des Patentwesen 
(PCT) giiltigen internationalen Anmeldetags bekannt geworden sind. 



(Day/Month/Year Filed) 
(Tag/Monat/Jahr der Anmeldung) 



(Day/Month/Year Filed) 
(Tag/Monat/Jahr der Anmeldung) 

□ Additional provisional application numbers are listed 
on a supplemental priority sheet attached hereto. 

I hereby claim the benefit under Title 35, United States Code 
§120 of any United States application(s), or §365(c) of any 
PCT international application designating the United States, 
listed below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior United 
States or PCT international application in the manner 
provided by the first paragraph of Title 35, United States 
Code §1 12, 1 acknowledge the duty to disclose information 
which is material to patentability as defined in Title 37, Code 
of Federal Regulations §1.56 which became' available 
between the filing date of the prior application and the 
national or PCT international filing date of this application. 



{Application No.) 
(Aktenzeichen) 



(Day/Month/Year Filed) 
(Tag/Monat/Jahr eingereicht) 



(Status) 

(patentiert, schwebend, aufgegeben) 
(patented, pending, abandoned) 



(Application No.) 
(Aktenzeichen) 



(Day/Month/Year Filed) 
(Tag/Monat/Jahr eingereicht) 



(Status) 

(patentiert, schwebend, aufgegeben) 
(patented, pending, abandoned) 



n Zusatzliche USA oder internationale Anmeldungsnummern sind 
im erganzenden Prioritatsanhang aufgefuhrt. 

Ich erklare heirmit, daB alle in der vorliegenden Erklarung von mir 
gemachte Angaben nach bestem Wissen und Gewissen der Wahrheit 
entsprechen, und ferner daB ich diese eidesstattliche Erklarung in 
Kenntnis dessen ablege, daB wissentlich und vorsatzlich falsche 
Angaben oder dergleichen gemaB § 1001, Title 18 des US-Code strafbar 
sind und mit Geldstrafe und/oder Gefangnis bestraft werden kdnnen und 
daB derartige wissentlich und vorsatzlich falsche Angaben die 
Rechtswirksamkeit der vorliegenden Patentanmeldung oder eines 
aufgrund deren erteilten Patentes gefahrden kSnnen. 

Hiermit bevollmachtgt der Unterzeichnete den hierin genannten 
entweder USA-Anwalt oder Stellvertreter, in der Abwesenheit einer 
direkten Verstandigung zwischen den USA-Anwalt oder Stellvertreter 
und dem Unterzeichneten Anweisungen, die der der Anmeldung 
betreffend dem Patent und Warenzeichen Amt zugestellt werden, von 
entweder seinem auslandischen Patentvertreter oder Stellvertreter der 
Gesellschaft anzunehmen und auszuflihren. Sollte sich das Personal 
andern, von dem Anweisungen angenommen werden mSgen, dann wird 
der hierin genannte USA-Anwalt oder Stellvertreter entprechend von 
dem Unterzeichneten benachrichtigt. 



□ Additional U.S. or international application numbers are 
listed on a supplemental priority sheet attached hereto. 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code and that such willful false statements 
may jeopardize the validity of the application or any patent 
issued thereon. 

The undersigned hereby authorizes the U.S. attorney or agent 
named herein to accept and follow instructions from either 
his foreign patent agent or corporate representative, if any, as 
to any action to be taken in the Patent and Trademark Office 
regarding this application without direct communication 
between the U.S. attorney or agent and the undersigned. In 
the event of a change in the persons from whom instructions 
may be taken, the U.S. attorney or agent named herein will be 
so notified by the undersigned. 
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■ German La iage Utility or Design Patent Applic: i Declaration 



VERTRETUNGSVOLLMACHT: Als benannter Erfmder POWER OF ATTORNEY: As a named inventor, I hereby 
beauf-trage ich hiermit den sich mit der Kundennummer ^ appoint the attomey(s) and/or agent(s) associated with the 



befassenden Patentanwalt (Patentanwalte) und/oder Customer Number provided below to prosecute this application 
Patent-Agenten mit der Verfolgung der vorliegenden Paten- and transact all business in the Patent and Trademark Office 
tanmeldung sowie mit der Abwicklung aller damit verbundenen connected therewith, and direct that all correspondence be 
Geschafte vor dem Patent-und Warenzeichenamt und weise an, dass addressed to that Customer Number: 
alle Korrespondenz mit dieser Kundennummer addressiert wird. 

KUNDENNUMMER 7055 CUSTOMER NUMBER 7055^- 

Die ernannten Patenanwalte sind zur Zeit: The appointed attorneys presently include: 

Neil F. Greenblum Reg. No. 2&224___ Stephen M. Roylance Reg. No.JLL296__ 
Bruce H. Bernstein Reg. No. 29,027 Leslie J. Paperner Reg. No_._33^222_, 
o- .- Arnold Turk Reg. No.31£23-__ William Pieprz Reg. No_23j53£L„ 
5 James L. Rowland Reg. No«_32,674 William E. Lyddane Reg. No. 41,568 

Andres;- Green hlnm & Bernstein, P.L.C. 

j^IjfeolaaAXIkrke Place 


Telefoogssprache bitte richten an: Direct Telephone Calls to: 

I Greenblum & Bernstein, P.L.C 

W (703)716-1191 


Vor-undtNachname des einzigen oder ersten Erfinders: / LA~ J 
Jorg HAUPTMANN 


Full name of sole or first inventor 
Jorg HAUPTMANN 


Uoterschrift deSsErfmders Datum 


Jmventor's sig^ture Date 


Wohnsitz 

Wernberg, OSTERREICH 


Residence /V-rt j 
Wernberg, AUSTRIA W I X 


Staatsangehorigkeit 
OSTERREICH 


Citizenship 
AUSTRIA 


Postanschrift 

Goritschacher Strasse 50, A-9241 Wernberg, OSTERREICH 


Post Office Address 
Goritschacher Strasse 50, A-9241 Wernberg, AUSTRIA 


Vor-und Nachname des zweiten Miterfinders (fails zutreffend) 
Alexander KAHL . 


Full name of second joint inventor, if any 
Alexander KAHL 


Untersch$# des/zweiten Brfiittiers Datum 

dkh (Id 


Second Ihtfentor's Sigaatufe A Date 


Wohnsitz 

Villach, OSTERREICH 


Residence a — yrp~~ 
ViHaj^AUSTRIA tr /A 


Staatsangehorigkeit 
OSTERREICH 


Citizenship 
AUSTRIA 


Postanschrift 

Jungnickelstrasse 5/1/6, A-9500 Villach, OSTERREICH 


Post Office Address 
Jungnickelstrasse 5/1/6, A-9500 Villach, AUSTRIA 


(Bitte entsprechende Informationen und Unterschriften im Falle 
von dritten und weiteren Miterfmdem angeben). 


(Supply similar information and signature for third and 
subsequent joint inventors). 



